Tetanus toxin modulates serotonin transport in rat-brain neuronal cultures.
As has been previously described, tetanus toxin (TeTx) and its H(C) fragment inhibit the sodium-dependent 5-hydroxytryptamine (5-HT) uptake in rat-brain synaptosomes, probably through a kinase mechanism affecting the 5-HT transporter. Now, the inhibition of 5-HT uptake in neurons in primary culture by TeTx in a dose-dependent manner is described in this work. This effect is also produced by the nontoxic C-terminal fragment of the TeTx heavy chain (H(C)-fragment), indicating that 5-HT uptake inhibition is a consequence of the toxin binding to the plasmatic membrane and not to its catalytic activity. This conclusion is supported by the fact that the 5-HT accumulation was not inhibited by the light chain of TeTx or the toxoid, and was even potentiated by botulinum neurotoxin A. These results correlate with the activation of phosphoinositide-phospholipase C activity in the cultures used in this study, this activity only being enhanced by TeTx and by its Hc-fragment. On the other hand, the use of tyrosine phosphorylation modulators indicates that both Na3VO4 and basic fibroblast growth factor (bFGF) produce an enhancement of 5-HT uptake in this system, which is also sensitive to TeTx inhibition. On the other hand, genistein alone is able to reduce the 5-HT transport in cultured neurons, and this effect did not appear to be additive to that elicited by TeTx. This result suggests that TeTx and genistein may share some events in their respective mechanisms of action. Furthermore, the incubation at different concentrations of 12-O-tetradecanoylphorbol 13-acetate (TPA) confirms the involvement of protein kinase C (PKC) in 5-HT transport modulation in rat-brain neuronal primary cultures. In summary, we shall demonstrate in this work that TeTx induces, through its Hc fragment, an inhibition of both basal and stimulated serotonin uptakes in primary neuronal cultures, in parallel to the activation of phosphoinositide-phospholipase C activity and PKC activation.